To examine the possible impact of previous induced abortion on the occurrence of preterm delivery in the subsequent pregnancy in teenage women, a retrospective case-control study was performed on mothers aged 13-19 years who delivered in one tertiary hospital over a 4 year period. Those who had a history of induced abortion prior to the index pregnancy were identified from the records and compared with a control group without previous induced abortion and who were matched for maternal age and parity. Of the 118 cases thus identified, 28 (23.7%) had more than one induced abortions and 18 (15.3%) had one or more induced abortions in the second trimester. There were 10 (8.5%) para 1 cases. No significant differences could be demonstrated between the study and control groups in the maternal demographics, major pregnancy complications, or perinatal outcome, except for the incidence of smokers which was significantly higher (39.0 versus 14.4%, P Ͻ 0.02) in the study group. The number of previous induced abortions did not appear to be related to the incidence of preterm labour, which was 10.2 and 8.5% in the study and control groups respectively. Our findings indicate that previous induced abortion is not a significant cause of preterm labour and delivery in teenage pregnancies.
Introduction
Pregnancy in the teenager has generally been shown to be associated with increased incidence of adverse outcomes such as preterm labour and low birthweight infants (Zhang and Chan, 1991; Fraser et al., 1995) . In an earlier study, we have demonstrated that the incidence of preterm labour was significantly increased in teenage mothers compared with the hospital as well as the overall obstetric population in our territory (Lao and Ho, 1997) . While this could be related to the inherently increased risk that is related to the maternal age (Fraser et al., 1995) , there could also be other possible predisposing factors, one of which is a history of previous induced abortion, a condition that we have noted to occur with higher frequency amongst the teenage mothers.
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The effect of induced abortions on the subsequent pregnancy outcome has been controversial. While many studies have indicated increased risks of fetal loss in the form of spontaneous abortions in the first and second trimesters, low birthweight, preterm delivery and perinatal mortality (Papevangelou et al., 1973; Harlap and Davis 1975; Richardson and Dixon 1976; Levin et al., 1980; Madore et al., 1981; Hogue et al., 1982; Pickering and Forbes, 1985; Lumley 1986 Lumley , 1993 , these findings have also been disputed by other studies which did not demonstrate such effects (Roht and Aoyama 1974; Emanuel 1975, 1977; Frank et al., 1991) . One possible explanation is that the individual who resorts to induced abortion to rid herself of an unwanted pregnancy may have a very different background from another individual who keeps the pregnancy. This difference in background, which includes many contributory factors such as education, socio-economic status, marital status, smoking and other habits, and cultural and ethnic groups, have been shown to be associated with different incidence of induced abortion in teenage mothers (Zhang and Chan, 1991; Konje et al., 1992) . Furthermore, although previous induced abortion increased the risk of subsequent pregnancy failure, this risk was found to be smaller than the risk associated with other socio-economic and behaviour indicators (Madore et al., 1981) . Also, the association between previous induced abortion and preterm birth could have been related to situations of illegal or traumatic abortion (Hogue et al., 1982) . Therefore, in order to study the impact of previous induced abortion on the obstetric outcome in teenage pregnancy, one must attempt to control as far as possible these confounding variables.
In teenage women, previous induced abortion could have an important though unrecognized effect on subsequent obstetric performance. Previous induced abortion has been shown to have a dose-response relationship with subsequent preterm labour (Lumley, 1993) , and the odds ratio of subsequent preterm labour is 1.53 in those who are younger than 18 (Pickering and Forbes, 1985) . The method of induced abortion may be the important underlying factor because the risk of subsequent preterm labour was increased with dilatation and currettage but not with suction evacuation (World Health Organization, 1979) . In the teenage women, cervical dilatation could have left more long-lasting damage than in the case of older mature women, since the teenagers may still be in a stage of growth. In addition, the interval between the induced abortion and subsequent pregnancy is usually short should the teenager become a teenage mother, and recovery might not have been complete.
However, there is little data in the literature addressing the issue of the effect of induced abortion on the obstetric outcome in teenage mothers. To determine whether previous induced abortion is related to the subsequent outcome, particularly the occurrence of preterm delivery, in the teenage mother, a retrospective case-control study was performed on the teenage mothers who delivered in our hospital over a 4 year period.
Materials and methods
In Hong Kong induced abortion is legal, and women with unwanted pregnancies can attend the Family Planning Association Clinics or any registered medical practitioners for consultation, advice, and assessment. For those in whom induced abortion is the final option, the procedure can be performed in any approved hospital. Teenagers requesting induced abortion are usually referred to the Youth Health Care Centre for counselling and assessment by social workers prior to referral. The Gynaecological Service of our Department handles the great majority of the induced abortions in teenagers in the territory because of our close collaboration with the Family Planning Association and the Youth Health Care Centre. In addition, the service is almost free of charge, the only cost being the daily hospital maintenance fee which is equivalent to US$8.00. The standard method for induced abortion is suction evacuation for the first trimester and medical induction with vaginal pessaries of prostaglandin analogues for the second trimester, of which the gestational upper limit is 24 weeks. All infants born after the 24th completed gestational week are considered viable and are resuscitated by the paediatricians.
In our obstetric service, teenage mothers who book for confinement are classified as high risk and are regularly followed up in our antenatal clinic until delivery. A detailed history is taken from these mothers and appropriate support is arranged for them, if such arrangements have not already been organized. Prenatal vitamin and mineral supplements are provided free of charge. Routine antenatal investigations include, apart from the screening tests at the time of booking, the haemoglobin concentration and random blood sugar at 28-30 weeks. Everyone has a cervical smear taken, and all high-risk women, including teenagers, those with history of pelvic infection/ vaginitis/previous chorioamnionitis, and those with multiple partners or unstable relationship, will be screened for sexually transmitted diseases. Those who defaulted follow-up visits are traced. The management of pregnancy, labour and delivery are similar to the nonteenage mothers and all interventions are performed for obstetric indications only. The details of our management of teenage pregnancies have been given before (Lao and Ho, 1997) .
In a retrospective study, the case records of teenage mothers with a history of induced abortion and who delivered in our hospital over a 4 year period (1993) (1994) (1995) (1996) were identified from our database. This constituted the study group. For each index case, another teenage mother without history of induced abortion and who was matched for age and parity was similarly identified and served as the control (control group). For this study, only those with singleton pregnancy who had first attended the antenatal clinic before 20 weeks of gestation and who had attended regular follow-up subsequently were included in the study. Maternal demographics, antenatal complications and perinatal outcome were compared between the study and control groups. The definition of preterm labour was the spontaneous onset of labour after 24 and before 37 completed weeks of gestation.
Statistical analysis was performed with the χ 2 or Fisher's exact test (depending on the sample size), Student's t-test and MannWhitney U-test where appropriate, using a commercial statistical package (SPSS/PC).
Results
In the period under review, there were 118 cases out of a total of 638 teenage pregnancies that satisfied the inclusion criteria for the study group, and 118 control cases were identified from the other teenage pregnancies. In the study group, the types and number of previous induced abortions are shown in Table I . Although 23.7% (28/118) had two or more induced abortions, only 4.2% (5/118) had three or more abortions, and only two amongst those with more than one abortion had the previous procedures in both the first and second trimesters. Eighteen of the study cases (15.3%) had one or more previous second trimester abortions. None of the study cases had prolonged hospital stay, significant pyrexia requiring treatment, or uterine perforation or other complications requiring laparotomy. There was no significant difference in the incidence of preterm labour between those with one previous abortion (11.1%, gestational age ranged from 32 to 36 weeks) and those with two or more abortions (8.7%, gestational ages in the two cases were 25 and 31 weeks). Similarly, although preterm labour occurred in three of the 18 (16.7%, gestational age ranged from 31 to 36 weeks) women with second trimester abortions compared with nine of the 100 (9%, gestational age ranged from 25 to 36 weeks) women with only first trimester abortions, this difference was not statistically significant.
The mean maternal age was 18.1 Ϯ 1.0 years. There were 10 multiparous women in both groups and all were para 1. There was no difference in the maternal demographics between the study and control groups except for the incidence of smokers which was increased in the study group (Table II , P Ͻ 0.02). Similarly, there was no difference in the incidences of major antenatal complications, type of labour or mode of delivery (Table III) , or in the infant outcome (Table IV) between the two groups.
Discussion
In a previous study, we have demonstrated that the major adverse outcome in teenage pregnancy is the increased risk of preterm labour (Lao and Ho, 1997) . Since the teenage mothers have a high incidence (18.5% in this review) of previous induced abortion, this could be one of the factors that have contributed to the increased incidence of preterm labour because of the reported increased risk of preterm labour after induced abortion in women less than 18 years of age (Pickering and Forbes, 1985) , and the 'dose-response' type of relationship between the number of induced abortions and the incidence of preterm birth before 28 weeks gestation (Levin et al., 1980; Lumley, 1993) . If such were the case, not only should we emphasize this point in the counselling of teenagers requesting induced abortion, but we should also have second thoughts about the increasing acceptance of induced abortion as a means of birth control in teenagers.
However, the association between adverse reproductive outcome and previous induced abortion is by no means established. It has been pointed out that there could be a bias during data collection towards an increased risk of adverse outcome in the induced abortion group because of the nature of these pregnancies which were often unwanted (Chung, 1981). Also, other socio-economic and behavioural indicators have been found to have greater impact on subsequent pregnancy failure than induced abortion alone (Madore et al., 1981) . In this study, by controlling for maternal age and parity, we have found that the teenage mothers with previous induced abortions were similar except for smoking habit to teenage mothers without such history. This similarity between these two groups was probably due to the very narrow age range, the same ethnic background, and socioeconomic and cultural homogeneity of our subjects. Thus any difference in the outcome could most likely be attributed to the history of induced abortion. However, our data showed no difference in the obstetric outcome between the study and control groups, and although the incidence of preterm labour was slightly higher in the study group, the difference was not significant. While our finding agrees with that of other investigators Emanuel, 1974, 1977; Roht and Aoyoma, 1974; Frank et al., 1991) , the explanation may not merely be the failure of previous induced abortion to increase the risk of subsequent preterm labour, but also in the relatively high incidence of preterm labour in the control group (8.5%) when compared with the overall population incidence of 5.7% (Lao and Ho, 1997) . Our observation supports the theory of Fraser et al. (1995) that preterm labour is a reflection of the young age that intrinsically increased the risk of such an outcome in these mothers. The results of this study appear to support the opinion that induced abortion per se does not adversely affect the obstetric outcome of subsequent pregnancies. However, our findings may only be valid for teenagers who have had suction evacuation, a method that has been shown not to increase the prematurity rates compared with dilatation and curettage (World Health Organization, 1979) , or medical induction with vaginal prostaglandin analogue. Furthermore, it must be emphasized that the subjects, both for the induced abortion as well as the obstetric care, have been managed in properly equipped hospitals by specialist units after careful assessment and counselling. Extrapolation of this finding to less favourable circumstances and other methods of induced abortion may not be valid. Moreover, the effects of multiple induced abortions and second trimester induced abortion could not be addressed here because of the fact that this study was limited to teenage mothers, as well as the size of the study group. Although recent reports suggested that there is no reduced ability to conceive following induced abortion by suction evacuation (Atrash and Hogue, 1990) or mid-trimester induced abortion (Lurie et al., 1994) , there is always concern about the possible consequence of infertility after induced abortion in teenagers because of their lifestyle. Thus the authors would still caution against induced abortion being considered an equally acceptable alternative to other methods of birth control in teenage women.
